WHAT IS CLAIMED IS: 



X A modified biological molecule comprising a biological molecule 

modl r,cd by reaction with a compound having the formula: R, -X-*. wherein Ri is a 
cyclic ether group or an amino group, R; is an alkoxysilane group and X ,s a moiety 
chemically suitable for linking the cyclic ether group or the amino group to the alkoxys.lane 



group 



The modified biological molecule of claim 1, wherein the cyclic ether 



2. 

s a compound comprising an epoxide group 



is 



3. The modified biological molecule of claim 2, wherein the epoxide ,s 

ethylene oxide. 

4. The modified biological molecule of claim 1 , wherein the cyclic ether 

is an oxirane group. 

5. The modified biological molecule of claim 1 , wherein the cyclic ether 
is a compound comprising an aromatic hydrocarbon epoxide group. 

6 . The modified b.ological molecule of claim 1, wherein the R, group 
;acts with the biological molecule. 



re 



is 



7. The modified biological molecule of claim b. wherein the R, group 
covalcntly bound to the biological molecule. 

8 . The modified b.ological molecule of claim 1 , wherein the b.ological 
molecule comprises a polypeptide, a peptide or a pept.domimetic. 



moiecuic comprises a pc 



\ saccliandc. 01 an anaio^ 



10. The modified biological molecule of claim 1, w herein the biological 
molecule comprises a lipid, or an analog or a mimetic thereof. 



1 1. The modified biological molecule of claim 1, wherein the biological 
molecule comprises a small molecule. 



1 2. The modified biological molecule of claim 1 , wherein the biological 
molecule comprises a nucleic acid or an analog or mimetic thereof 



J 3. The modified biological molecule of claim 12, wherein the nucleic 
acid comprises a DNA or an RNA. 



14. The modified biological molecule of claim 12, wherein the nucleic 
acid reacts with the Ri group at its 5' end. 



15. The modified biological molecule of claim 12, wherein the nucleic 
acid is an oliuonucleotide. 



16. The modified biological molecule of claim 12, w herein the nucleic 
acid comprises a telomeric structure. 



1 7. The modified biological molecule of claim 12, wherein the nucleic 
acid comprises a chromatin structure. 



1 8. The modified biological molecule of claim 1 , wherein cyclic ether is 
an epoxide group and the alkoxysilane is SKOCHj)*, Si(OC: HO.;, Si(OCH,)H;s 
Si(OrH0(CIf or Si(OCH) 0: CFh. 



20. The modified biological molecule of claim 1, wherein the R] amino 
group comprises a primary amino group. 
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21. The modified biological molecule of claim K wherein R] is an amino 
group and the alkoxysilane is selected from the group consisting of Si(OCH 
Si(OC : and 

Ri 

Si R 2 . 
R. 



wherein R], R: and R3 are selected from the group consisting of - H, 
Cff , OCH3, and — OC2 H3, and provided that at least one of R], R : or R3 is either 
15 OCfh or -OC-> H.. 



22. The modified biological molecule of claim 1, wherein Ri is an amino 
group and the compound is 3-aminopropyltriethoxysilane. 

20 23. An article of manufacture comprising an arrayed plurality of biological 

molecules covalently bound to a surface, 

wherein, before attachment to the surface, the biological molecules are 

modified by reaction with a compound having the formula: Ri — X — R: , wherein R] is a 

cyclic ether group or an amino group, R: is an alkoxysilane group and X is a moiety 
25 chemically suitable for linking the cyclic ether group or the amino group to the alkoxysilane 

group, and upon attachment to the surface the modified biological molecules are covalently 

bound to the surface; 

wherein each biological molecule is attached to the surface on at least one 

discrete and know n location to form a cluster of substantiallv identical biolouical molecules. 



25. The article of manufacture of claim 23, wherein the surface is a mica 

or a quart/. 



26. The article of manufacture of claim 23, wherein the surface is a metal 

5 oxide surface. 

27. The article of manufacture of claim 26, wherein the metal oxide 
surface is selected from the group consisting of an alumina (AN O3), a titania (TiCN), a SnO:, 
a Ru0 2 , or a PtO : . 

10 

28. The article of manufacture of claim 23, wherein the surface is selected 
from the group consisting of a polystyrene, a polyester, a polycarbonate, a polyethylene, a 
polypropylene, and a nylon. 

15 29. The article of manufacture of claim 23, wherein the modified 

biological molecules are covalently bound to the surface via the R 2 group. 

30. The article of manufacture of claim 23, w herein the biological 
molecules are derived from a human. 

20 

31. The article of manufacture of claim 23, wherein the biological 
molecules are derived from a mouse. 

32. The article of manufacture of claim 23. w herein the biolouical 
25 molecules comprise a nucleic acid, or an analog or a mimetic thereof 

33. The article of manufacture of claim 32, wherein the nucleic acid 

• > ni 'VA 1 n\ A or an R\ A 

1 >li ^oimclcol ule. 



35. The article of manufacture of claim 23, wherein the biological 
molecule comprises a polypeptide, a peptide or a peptidomimetic. 



36. The article of manufacture of claim 23, wherein the biological 
molecule comprises a polysaccharide, or an analog or a mimetic thereof. 

37. The article of manufacture of claim 23, wherein the biological 
molecule comprises a lipid, or an analog or a mimetic thereof. 

38. The article of manufacture of claim 23, wherein the biological 
molecule comprises a small molecule. 

39. The article of manufacture of claim 32, wherein the nucleic acid reacts 
with the Ri group at its 5' end. 

40. The article of manufacture of claim 32, wherein the nucleic acid 
comprises a plurality of fragments of a genomic nucleic acid. 

41 . The article of manufacture of claim 40, wherein the genomic nucleic 
acid is derived from a normal cell. 

42. The article of manufacture of claim 40, w herein the genomic nucleic 
acid is derived from a cell suspected of having a chromosomal defect or abnormality. 

43. The article of manufacture of claim 42, wherein the cell suspected of 
havinu a chromosomal defect or abnonnalitv is a tumor cell. 



45, The article of manufacture of claim 44, w herein the cloning vehicle 
comprises a bacterial artificial chromosome (BAC). 



46. The article of manufacture of claim 44, wherein the cloning vehicle 
comprises a plasmid, a cosmid, a bacteriophage PI -derived vector (PAC), a yeast artificial 
chromosome ( YAC) or a mammalian artificial chromosome (MAC). 



47. The article of manufacture of claim 32, wherein the nucleic acid 
comprises a plurality of CpG island tags. 



48. The article of manufacture of claim 40, wherein the fragments of 
genomic nucleic acid comprise sequences representing at least one substantially complete 
chromosome or at least one defined section of a chromosome. 



49. The article of manufacture of claim 40, and each genomic nucleic acid 
fragment has been mapped to a known location on the chromosome. 

50. The article of manufacture of claim 40, wherein the genomic nucleic 
acid fragments have a size no more than about 1.2 mcgabase. 

51. The article of manufacture of claim 50, w herein genomic nucleic acid 
fragments are no more than about 1.0 meuabase in si/e. 

52. The article of manufacture of claim 23, w herein each cluster consists 
of between about 10 and about 200 substantially identical copies of a biological molecule. 

53. The article of manufacture of claim 23, w herein the surface consists 
1 -lhnut 400 clusters per square centimeter. 



5 ( > microns in diameter or smaller 



55. The article of manufacture of claim 54, wherein each cluster is about 
25 microns in diameter or smaller. 

5 56. An article of manufacture comprising an array of cloned genomic 

nucleic acid fragments representing a defined subsection of or a substantially complete 
chromosome, 

wherein, before attachment to the surface, the cloned fragments are modified 
by reaction with a compound having the formula: Ri — X , wherein Ri is an epoxide 

10 group, R : is an alkoxysilane group and X is a moiety chemically suitable for linking the 

epoxide group and the alkoxysilane group, and the modified cloned fragments are covalently 
bound to the surface; 

wherein each array-bound cloned fragment has been mapped to a known 
location on a chromosome. 

15 

57. A kit comprising an article of manufacture as set forth in claim 23 and 
printed matter, wherein the printed matter comprises instructions on hybridizing a sample of 
nucleic acid to an array-bound nucleic acid. 

20 58. A method for identifying a specific binding partner, comprising: 

(a) providing an article of manufacture comprising an arrayed plurality of 
biological molecules covalently bound to a surface, wherein, before attachment to the 
surface, the biological molecules are modified by reaction with a compound having the 
formula: R\ X R^, wherein Rj is an cyclic ether group or an amino group, R- is an 

25 alkoxysilane group and X is a moiety chemically suitable for linking the cyclic ether group or 
the amino group to the alkoxysilane group, and upon attachment the modified biological 
molecules are covalentlv bound to the surface. 



i n i pt \) \ uli ng a simple n I nu >iogu a i : i ima u k 



(c) contacting the sample of step (b) with the array-bound biological molecules 
as set forth in step (a) under conditions permissive for specific binding of a molecule in the 
sample of step (b) to an array-bound biological molecule; and, 

(d) screening for specific binding of a molecule in the sample of step (b) to an 
array-bound biological molecule, thereby identifying a specific binding partner. 

59. The method of claim 58, further comprising at least one wash step 
between the contacting of step (c) and the screening of step (d). 

60. A method for generating a molecular profile of a nucleic acid sample, 
comprising the following steps: 

(a) providing an article of manufacture comprising an array of biological 

molecules, 

wherein, before attachment to the surface, the biological molecules are 
modified by reaction with a compound having the formula: Ri — X - - R?, wherein R] is a 
cyclic ether group, R2 is an alkoxysilane group and X is a moiety chemically suitable for 
linking the cyclic ether group and the alkoxysilane group, and the modified biological 
molecules are covalently bound to the surface; 

(b) providing a sample comprising a nucleic acid; and 

(c) contacting the nucleic acid with the array-bound biological molecules as set 
forth in step (a) under conditions, allowing binding of the sample nucleic acid to the array- 
bound biological molecules, and detecting binding of the sample nucleic acid to the array- 
bound biological molecules, thereby generating a molecular profile of the sample nucleic 
acid. 

61 . The method of claim 60, wherein the arrav-bound biological molecules 
comprise a nucleic acid. 



63. The method of claim 61, wherein the array-bound nucleic acid is 
derived from a genomic DNA. 

64. The method of claim 61 , wherein the array-bound nucleic acid 

5 represents a section of at least one a chromosome or at least one substantially complete 
chromosome. 
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65. The method of claim 64, wherein the chromosome is a human 

chromosome. 



66. The method of claim 64, w herein the array-bound nucleic acids have 
been mapped to a known location on a chromosome. 



67. The method of claim 61, w herein the molecular profile is a 
15 comparative genomic hybridization (CGH). 

68. The method of claim 61, wherein the molecular profile comprises 
detection of a genomic DNA amplification, a genomic DNA deletion, or a genomic DNA 
insertion. 

20 

69. The method of claim 61, wherein the molecular profile comprises 
detection of a point mutation. 

7 <). The method of claim 61, wherein the molecular profile is the 
25 identification of a single-nuclcotide polymorphism (SNP). 



71 . The method of claim 69, wherein the detection of a point mutation 
comprises a primer extension assay. 



73. The method of claim 72, wherein the sample nucleic acids comprise 
genomic DNA digested with at least one mcthylation-sensitive restriction endonuclease and 
the molecular profile comprises detection and mapping of hypermethylated regions of the 
genome. 

5 

74. The method of claim 73, wherein the mcthylation-sensitive restriction 
endonuclease is selected from the group consisting of NotI, Smal, SacII, EagI, Mspl, Hpall 
and BssHII.. 

10 75. The method of claim 61 , wherein the molecular profile comprises 

detection of transcriptionally active regions of a genome. 

76. The method of claim 75, wherein the sample of nucleic acid is derived 
from a nuclear run-off assay. 

15 

77. The method of claim 61, wherein the molecular profile comprises an 
analysis of a chromatin structure. 

78. The method of claim 61, wherein the array-bound biological molecule 
20 comprises a chromatin structure. 

79. The method of claim 61, wherein the molecular profile comprises an 
analysis of a telomcric structure. 

25 SO. The method of claim 79, w herein the molecular profile of telomcric 

structure comprises an analysis of telomcric erosion or telomcric addition. 

8 1 . The method of claim 61 , wherein the array-bound biological molecule 
comprises a telomere structure. 



l. ' ! L\ i i i ^ 



(b) providing a compound having the formula: R| X - R : , w herein R| is a 
cyclic ether group or an amino group, R 2 is an alkoxysilane group and X is a moiety 
chemically suitable for linking the cyclic ether group or the amino group to the alkoxysilane 
group; and 

(c) reacting the biological molecule with the compound, thereby modifying the 
biological molecule with the compound. 

83. A method for making an article of manufacture comprising an arrayed 
plurality of biological molecules covalently bound to a surface comprising 

(a) providing a biological molecule; 

(b) providing a compound having the formula: R] - X ■— R2, wherein R| is a 
cyclic ether group or an amino group, R: is an alkoxysilane group and X is a moiety 
chemically suitable for linking the cyclic ether group or the amino group to the alkoxysilane 
group; 

(c) providing a surface comprising hydroxyl groups; 

(d) reacting the biological molecule with the compound, thereby modifying the 
biological molecule with the compound; and 

(e) depositing a plurality of modified biological molecules on the surface as 
discrete clusters, wherein a modified biological molecule is attached to the surface on at least 
one discrete and known location to form a cluster of substantially identical biological 
molecules and the array comprises a plurality of clusters. 



